A new electron spin resonance assay for membrane asymmetry and entrapped volume of unilamellar lipid vesicles based on photoreduced flavin adenine dinucleotide.
A new ESR assay has been developed for the characterization of unilamellar lipid vesicles. It is based on the reduction by photogenerated FADH2 of amphiphilic spin-labels having the spin in the polar group. FADH2 is generated in situ under anaerobic conditions from its oxidized form (FAD) by photoreduction in the presence of excess EDTA as the reducing agent. Photoreduction is induced by exposing the FAD/EDTA mixture to white light of a commercial slide projector. FADH2 as an impermeable agent reduces spin-label molecules located on the outer layer of the bilayer that are readily accessible in a first fast reaction; spin-label located on the inner layer of the bilayer is reduced in a second slow reaction. The ESR assay is suitable for the routine characterization of unilamellar membrane vesicles: it allows the determination of the vesicle size, the entrapped volume, the bilayer asymmetry, the bilayer integrity, and the vesicle stability. The ESR assay developed is of general applicability: it can be used with charged and uncharged bilayers which may be labeled with either neutral or charged spin-labels. An assessment of the new ESR assay is given in comparison to the existing ascorbate method which uses sodium ascorbate as the reducing agent. Various other potential reducing agents for spin-labels have been tested and found unsuitable for the ESR assays discussed here.